Objective. To develop a simple but reproducible overuse induced animal model of 24 Achilles tendinopathy in mice for better understanding the underlying mechanism and 25 prevention of calcific Achilles tendinopathy. 26 Methods. 80 C57/B6 mice (8-9 weeks old) were employed and randomly divided into 27 control group and experimental group. Unilateral Achilles tenotomy was performed 28 on the right hindlimb of experiment group. After 12 weeks, the onset of Achilles 29 tedinopathy in the contralateral Achilles tendon was determined by radiological 30 assessment, histological analysis, electron microscopy observation and biomechanical 31 test. 32 Results. The onset of calcific Achilles tendinopathy in contralateral Achilles tendon 33 was confirmed after 12 weeks unilateral tenotomy. The contralateral Achilles tendon 34 of experimental group was characterized as hypercelluarity, neovascularization and 35 fused collagen fiber disarrangement, compared to the control group. Importantly, 36 intratendon endochondral ossification and calcaneus deformity was featured in 37 contralateral Achilles tendon. Additionally, poor biomechanical properties in the 38 contralateral Achilles tendon revealed the incidence of Achilles tedinopathy. 39 Conclusion. We hereby introduce a novel simple but reproducible spontaneous 40 contralateral calcific Achilles tendinopathy model in mice, which represents the 41 overuse conditions during the tendinopathy development in human-beings. It should 42 be a useful tool to further study the underlying pathogenesis of calcific Achilles 43 tendinopathy. 44
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Objective. To develop a simple but reproducible overuse induced animal model of 24 Achilles tendinopathy in mice for better understanding the underlying mechanism and 25 prevention of calcific Achilles tendinopathy. 26 Methods. 80 C57/B6 mice (8-9 weeks old) were employed and randomly divided into 27 control group and experimental group. Unilateral Achilles tenotomy was performed 28 on the right hindlimb of experiment group. After 12 weeks, the onset of Achilles 29 tedinopathy in the contralateral Achilles tendon was determined by radiological 30 assessment, histological analysis, electron microscopy observation and biomechanical 31 test. 32 Results. The onset of calcific Achilles tendinopathy in contralateral Achilles tendon 33 was confirmed after 12 weeks unilateral tenotomy. The contralateral Achilles tendon 34 of experimental group was characterized as hypercelluarity, neovascularization and 35 fused collagen fiber disarrangement, compared to the control group. Importantly, 36 intratendon endochondral ossification and calcaneus deformity was featured in 37 contralateral Achilles tendon. Additionally, poor biomechanical properties in the 38 contralateral Achilles tendon revealed the incidence of Achilles tedinopathy. 39 Conclusion. We hereby introduce a novel simple but reproducible spontaneous 40 contralateral calcific Achilles tendinopathy model in mice, which represents the 41 overuse conditions during the tendinopathy development in human-beings. It should Introduction 45 Achilles tendinopathy is a significant clinical disease featured by activity-related pain, 46 focal movement limitation and intratendinous imaging changes with high prevalence 47 in elite athletes and active population [1] . However, the treatment of Achilles 48 tendinopathy was mainly based on theoretical rationale and clinical experience due to 49 its unclear underlying pathogenesis [2] . Despite recent studies have recommended the 155 Tensile loading tests were performed on an Instron 5843 tensile tester (Instron, USA). 156 The Right Achilles tendons with calcaneus were harvested at 12 weeks after tenotomy Compared to control, there were increased and disorganized tenocytes inside the 175 contralateral Achilles tendon. A large mount of vascular were infiltrated in the contralateral Achilles tendon (Fig.1) . These results indicated that the contrallateral 177 Achilles tendon could be hypercelluar and hypervascular after 12 weeks unilateral 178 tenotomy, which implies the underlying tendinosis or tendinopathy incidence. rare positive cells were determined in the control group (Fig.6 ). In addition, IF 214 staining confirmed that more collagen Ⅲ expression in the tenocytes of experimental 215 group versus control, which indicated the achilles tendinosis in the experimental 216 group (Fig.6) . These results suggested that ossification of the contralateral Achilles Understanding the main pathophysiology underlying Achilles tendinopathy is the core 258 to develop mechanism-based animal models [22] . Currently, there is still a long way to 259 go before we comprehensively delineate the mechanism of calcific Achilles 260 tendinopathy, however, overuse has generally been supposed as a critical extrinsic 261 factor of Achilles tendinopathy [23] . Thus, several overuse-induced animal models of 262 tendinopathy have been established [5, 8, 24 ]. In the present study, unilateral Achilles 263 tendon transection leads to dysfunction of the injury tendon, subsequently, the 264 equilibration of mechanical loading has been broke on contralateral Achilles tendon, 265 where more stress loading are bearing while standing. To some extent, the 266 contralateral Achilles tendon will encounter overuse. The overload stress induces the 267 micro-injury of tendon to accelerate the degeneration of contralateral Achilles tendon. where micro-fracture and micro-repair may occur coincide. Therefore, the calcaneus 285 has been remodeling through endochondral ossification during the fracture healing. 286 The secondary blood vessel invasion into the tendon and potential fibrocartilage 287 metaplasia form the tendon fibroblast may further contribute to the calcific deposition 288 or ossification in the Achilles tendon. From this model, it is notable that calcaneus and 289 Achilles tendon should be deemed to be a functional unit. The calcaneus fracture 290 especially in the insertion of Achilles tendon may trigger subsequent calcific Achilles 291 tendinopathy, which indicated the prevention of insertional Achilles tendinopathy 292 should be taken into consideration during the treatment of calcaneus avulsion fracture 293 or stress fracture treatment. Active precaution for calcaneus stress fracture may confer 294 benefit to Achilles tendinopathy prevention. 295 Additionally, a solitary ectopic ossification is detected in the enthesis of soleus muscle 325 The authors declare no conflicts of interest. 326 
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